In 1909 Wieferich [l] proved his celebrated criterion for the first case of Fermat's last theorem, namely:
The equation have been proved by Mirimanoff [2] (for m = 3), Vandiver [3] (for w = 5), Frobenius [4], Pollaczek [5] , Morishima [ó] , and Rosser [7] for all prime values of m ^41. Wieferich's criterion alone has been applied by Meissner [8] and Beeger [9] for p< 16,000 and was found to be satisfied only for p-1,093 and 3,511, both of which cases failed to satisfy Mirimanoff's criterion.
Until recently no effort has been made to combine these various criteria in a practical way. Mirimanoff observed, however, in 1910 that his criterion and that of Wieferich could be combined to state that equation (1) has no solutions for all primes p of the form 2 a 3 /3 ± 1 or |2«±3"|.
In the presence of more criteria this statement can be extended thus : We call a number an "A n number" (after Western) if it is divisible by no prime exceeding the nth prime p n . If the criterion (3) has been established for all m^p ny then equation (1) 
where (j>%(x) denotes the number of odd A n numbers less than x. If one is to apply an inequality such as (5) or (6) outside the limit of existing tables [13] of A n numbers, it is necessary to find lower bounds for <j> n and 0*. Rosser [12] has given a lower bound for (£"(10*) in the form of a polynomial ƒ n (x) of the nth degree.
By an improved method [14] which makes use of Bernoulli polynomials we have constructed polynomials P n (x) and Q n (x) of degree n giving lower and upper bounds for (j> n (10 x ), and also a polynomial Pn-i(x) of degree n-1 giving a lower bound for 0 W *(1O X ). As we shall actually need not P*_i but the sum P n -\-P%,~u we tabulate the following polynomials for n = 13: Further criteria of type (3), when established, may be used to extend this limit by calculating approximating polynomials of higher degree from the ones given above by the method described in [14] .
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Note added March 1. Since writing the above, Dr. Rosser has kindly sent us the manuscript of his forthcoming paper [15] in which he completes Morishima's proof that the prime 43 gives also a criterion of the form (3). We have therefore calculated Pu(x) and P* 3 (#) from the P 13 and P* 2 given above. These polynomials are as follows:
